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DETAILED ACTION 

Election/Restrictions 
Applicant's election without traverse of claims 1-19 in the reply filed on 4/28/2006 
is acknowledged. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5, 8-11, 13-19 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Horita et al (U.S. Patent #6034422), in view, of Adler (U.S. Patent 

#4997722). 

With respect to claim 1, Horita teaches a conductor substrate for 
mounting a semiconductor element (Fig. 5d, 120), at least a portion thereof 
mounting said semiconductor element being sealed with an insulating resin (Fig. 
5d, 190), wherein an uppermost surface layer of said conductor substrate 
comprises copper or an alloy thereof (Col 7 Ln 60-62), and said conductor 
substrate is partly or entirely covered with a layer of copper oxide (Fig. 5d, 130A 
and Col 1 1 Ln 47); but does not teach that the copper oxide contains a hydroxide 
formed upon surface treatment of said conductor substrate. Adler teaches a 
copper oxide layer containing a hydroxide formed upon surface treatment of a 
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conductor substrate (Col 6 Ln 54-63 and Col 3 Ln 28-29). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
provide a copper oxide layer containing a hydroxide on the surface of the 
leadframe of Horita based on the teachings of Adler in order to improve the 
adhesion in the device. 

With respect to claim 2, Horita teaches that said conductor substrate 
substantially comprises copper or an alloy thereof (Col 7 Ln 60-62). 

With respect to claim 3, Horita teaches a conductor substrate 
substantially comprising copper or an alloy thereof (Col 2 Ln 23-27). 

With respect to claim 8, Horita teaches that said conductor substrate is a 
lead frame (Abstract). 

With respect to claim 9, Horita teaches that said oxide layer is covering at 
least a portion of the surface of said conductor substrate except for wire- drawing 
portions (Fig. 5, 140). 

With respect to claim 10, Horita teaches that said oxide layer is covering 
the whole surface of said conductor substrate (Fig. 7, 130a). 

With respect to claim 11, Horita teaches that said conductor substrate is a 
heat-dissipating plate (copper is a thermally conductive material). 

With respect to claim 13, Horita teaches an oxide layer having a thickness 
in the range of 0.02 to 0.2 micrometers (Col 4 Ln 6-10). 
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With respect to claim 14, Horita teaches that no segregated layer is 
formed between said conductor substrate and said layer of hydroxide-containing 
copper oxide when treated under a high-temperature condition (Fig. 6c, 130a). 

With respect to claim 15, Horita teaches a copper oxide layer that is not 
larger than 0.5 micrometers (Col 4 Ln 6-10), but does not teach that the oxide 
comprises needle-like crystals. Adler teaches an oxide layer having needle-like 
crystals (Col 1 Ln 18-19). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to provide needle-like crystals in the 
oxide layer of Horita as taught by Adler in order to improve the adhesion of the 
layer. 

W ith respect to claim 16, Horita teaches that at least one semiconductor 
element (Fig. 5, 160) is mounted on a predetermined position of a conductor 
substrate described in claim 1 , and said conductor substrate is sealed with an 
insulating resin (Fig. 5, 190). 

With respect to claim 17, Horita teaches that said semiconductor 
substrate is substantially entirely sealed with said insulating resin (Fig. 5, 190). 

With respect to claim 18, Horita teaches that the semiconductor device is 
mounted on a substrate on a mounting substrate using a solder (Fig. 5, 170 and 
Col 1 1 Ln 24). 

With respect to claim 19, Horita teaches that the solder is a lead-free 
solder (Col 1 1 Ln 24). 
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Initially, and with respect to claims 4, 5, and 14, note that a "product by 
process" claim is directed to the product per se, no matter how actually made, In 
re Hirao . 190 USPQ 15 at 17 (footnote 3). See also In re Brown . 173 USPQ 685; 
In re Luck , 177 USPQ 523; In re Wertheim , 191 USPQ 90 (209 USPQ 554 does 
not deal with this issue); In re Fitzgerald . 205 USPQ 594, 596 (CCPA); In re 
Marosi et al. . 218 USPQ 289 (CAFC); and most recently, In re Thorpe et al. . 227 
USPQ 964 (CAFC, 1985) all of which make it clear that it is the final product per 
se which must be determined in a "product by process" claim, and not the 
patentability of the process, and that, as here, an old or obvious product 
produced by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that Applicant, has burden of proof in 
such cases as the above case law makes clear. 

As to the grounds of rejection under section 103, see MPEP § 21 13 

Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horita and Adler, in view of Nagai et al (U.S. Patent #2003/0044597). 

With respect to claims 6 and 7, Horita does not teach that said insulating 
resin is a resin comprising a hydroxyl group in the molecule thereof, and a 
hydrogen bonding force is generated between said hydroxyl group-containing 
resin and said layer of hydroxide-containing copper oxide. Nagai teaches an 
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epoxy resin containing a hydroxyl group, wherein there is a hydrogen bonding 
force between the resin and a copper oxide (Paragraph 23). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
use an epoxy resin in the device of Horita as taught by Nagai in order to improve 
the adherence between the lead frame and resin. 

Allowable Subject Matter 

Claim 12 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben P. Sandvik whose telephone number is (571) 272- 
8446. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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